. Primers used for mutagenesis Figure S1 . CaPif1 exnoclease activity was inhibited by nucleotide monophosphates. The experiments were performed under the standard exonuclease assay conditions with substrate S12-5F. 6 Figure S2 . Sequence alignment of selected fungal species using BLAST. The accession numbers of the proteins sequences were summarized in the Supplementary Table S3 .
7 Figure S3 . Sequence alignment of CaPif1 with WRN-exo, Kf-exo and A. thaliana homolog was carried out using PHI-BLAST. The numbers between the sequences indicate the amino-acid position relative to the amino terminus of each protein and the conserved aspartic/glutamic residues were colored in red. Figure S5 . Selected Pif1 helicases from the constructed phylogenetic tree were used for confirming the relationship between the presence of the conserved aspartic/glutamic residues and exonuclease activities. The protein sequences accession numbers are summarized in Table S3 . Figure S7 . hPif1, BsPif1 and CtPif1 do not display any appreciable exonuclease activities when high concentration of protein was added. The experiments were performed under the standard exonuclease assay conditions with substrate S12-5F. Figure S8 . In accordance to the properties of RecBCD helicase, we predict the model that coupling of helicase and nuclease activity in CaPif1.
